Technological Transition Planning on Residential Sector to Practice Energy Conservation Policy  by Nurlaila, Ida et al.
 Procedia - Social and Behavioral Sciences  105 ( 2013 )  755 – 762 
1877-0428 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of Centre for Environment-Behaviour Studies (cE-Bs), Faculty of Architecture, Planning & Surveying, 




Asia Pacific International Conference on Environment-Behaviour Studies  
University of Westminster, London, UK, 4-6 September 2013 
"From Research to Practice"  
Technological Transition Planning on Residential Sector to 
Practice Energy Conservation Policy  
Ida Nurlailaa, Retno Gumilang Dewia, Benedictus Boy Kombaitanc, Sonny 
Yuliarb 
a Modeling and Economic Community, School of Architecture, Planning and Policy Development,  
Institute of Technology Bandung, Bandung, Indonesia  40132 
b Center of Energy policy, Bandung, Indonesia  40132 
c Development Studies, School of Architecture, Planning and Policy Development,  
Institute of Technology Bandung , Bandung, Indonesia  40132 
Abstract 
The energy sector is a strategic sector, as a developing country, energy consumption in Indonesia, especially 
electrical energy, is increasing rapidly. Residents can have a significant impact on the environment. This research 
focuses on the technological transition on water supply management policy. The research will elaborate some 
models; they are alternative water energy consumption of water supply. The methodology will use Enduse model 
which is a recursive dynamic model. It will used to evaluate the water supply mechanism. Moreover, they have a 
focus on technology The result shows the communal water supply management more effectively than private. 
Moreover, the government should prepare to design and support the mechanism by policy.  
© 2013 Published by Elsevier Ltd. Selection and peer-review under the responsibility of the Centre for Environment-
Behaviour Studies (cE-Bs), Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia. 
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1. Background 
The energy sector is a strategic sector, as it is related to economic growth and the environment. As a 
developing country, energy consumption in Indonesia, especially electrical energy, is increasing rapidly. 
It is because of increased population number, economic growth, and technological advancement. 
Residents can have a significant impact on the environment. Residential and the Environment Survey 
(HES) aim to measure the behaviors of Indonesia residents with respect to the environment. Water 
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management is crucial issue because it have played an important role in the development of Indonesia 
over the past decades.  
237 million (2011) is spread over a number of islands. The increasing 
population in Indonesia is not followed by the equal distribution of population regionally either by 
province or by island. According to 2011 Population Census, Java Island resided by around 59% of 
population, which has area of 7% to total area of Indonesia. Meanwhile, Maluku and Papua have 25% of 
the total area of Indonesia but are inhabited by 2% total Indonesian population. With the current growth 
rate of 1.66% the population is expected to grow to 294 million by the year 2050. In the past decade 
urban immigration has resulted in an urban growth of about 5% annually. It is estimated, therefore that by 
the year 2050 about 58% of the 9% in 
2000. Refer to the data show  some island will get over water production to support water demand. 
However, water demand is focus on residential sector, the commond user consumption demands are 
drinking, cooking, showers, toilets, and laundry. Moreover, Indonesia has spesific water explotation as 
well as sporadic tipe. It will give an impact uncontrol of water resources. Although water resources are in 
abundance, the unique tropical climate, the topography, general environment and increasing user demands 
impose challenges on the management. The strong growing population demands water for sanitation 
especially on residential sector not only give an impact to the water supply but also energy consumption.  
Water resources issue related with environmental quality and sustainability and they are represent a 
relatively more recent rns (Indonesia Country Report, 2003). 
Moreover This is not surprising given the challenges that existed at the start of the First Long-Term Plan 
about 32 years ago, and what was known at that time about the relationship between economic activities 
and the underlying ecosystems upon which they depend. The growing attention to these issues in 
 environmental conditions in Indonesia 
today, due to the pace and pattern of growth in the past, and the increasing awareness of the costs and 
risks of continued environmental degradation in the future. This paper focuses on the technological 
transition on water supply management policy, especially on energy consumption. Residential water 
supply in Indonesia has a sporadic model, moreover, they supply to use an electric private well. Based on 
some research, it has an impact on increasing of energy consumption significantly. Residents can take 
various measures to reduce their energy consumption, but it will be effective if it is stimulated by 
government policy.  
2. Research hypothesis  
This paper will elaborate some models; they are alternative water energy consumption of water supply. 
They will practice to the community level; therefore, residential activities will contribute to the energy 
conservation policy successfully Residential sector in Indonesia is high population, so it will use so many 
devices. However the methodology will use Enduse model which is a recursive dynamic model. In this 
case, it will be used to predict the mitigation and impact the energy consumption. Furthermore, it will 
used to evaluate the water supply mechanism because in this research has the hypothesis at inefficiency of 
water mechanism in Indonesia base on energy aspect. Moreover, they have a characteristic focus on 
bottom-up type model with detailed technology selection framework. 
3. Methodology 
AIM/Enduse is a bottom-
energy-economy-environment system. Technologies are selected in a linear optimization framework 
where system cost is minimized under several constraints such as satisfaction of service demands, 
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availability of energy and material supplies, and other system constraints. System costs include fixed 
costs, the operating costs of technologies, energy costs, taxes and subsidies, etc. The AIM/Enduse model 
is the recursive dynamic model which can simultaneously perform calculation for multiple years, and can 
analyze various scenarios, including policy countermeasures. 
4. Calculation of water demand 
To calcute and predict water demand in this research refer to the CBCL Limited study. The title is 
. The 
amount of water used in a community will vary over the course of the day and throughout the year as a 
result of differences in instantaneous water use among users over time. For example, in residential areas, 
water use peaks in the morning and the early evening when most residents are preparing for work and/or 
meals. To identify and evaluate water supply mechanism model especially technology selection on the 
residential sector to practice at a community level. This paper will develop the bottom-up type model with 
detailed technology selection framework; therefore analyzes of this paper is divided into two-folds. 
Firstly, it is technological transition planning on water supply activities. Secondly, it is analyzing the 
effect of water supply management policies. The result shows the communal water supply management 
more effectively than private. Moreover, the government should prepare to design and support the 
mechanism by policy.  
Some communities experience elevated water demands in the summer when agricultural and lawn 
watering water requirements are highest. Other communities, particularly in northern regions where 
distribution pipes tend to freeze, will have higher water demands in the winter when residents run their 
taps to prevent the pipes from bursting. Water supply, treatment, and distribution infrastructure is 
designed to be able to provide sufficient water to meet peak demand as required. The main design 
parameters used for sizing disinfection and water treatment equipment are the average day demand 
(ADD) and the maximum day demand (MDD). The components of the distribution system are designed 
to accommodate the average hour demand (AHD), the peak hour demand (PHD), and the required fire 
flow (RFF). 
The ADD represents the total water demand that is exerted on the system by all users on a normal day. 
The AC Guidelines recommend that historical water use records be used to determine the ADD of a 
community. If insufficient data is available to develop a reasonable estimate of water use within the 
community, a published average per capita water demand may be used instead. This approach is not 
recommended, however, as published per capita demands often fail to take into account the individual 
water use patterns found in smaller communities, particularly those with large industrial users. Thus, they 
frequently under or overestimate the total daily water use. Note that the reported water use can vary 
depending on the monitoring location. For example, monitoring at the inlet of the water treatment system 
will capture the total amount of water used by the community along with that lost in the treatment system 
(backwashing) and the distribution system (leakage). Conversely, relying entirely on user meter readings 
will underestimate the total water that must be removed from the source because it does not include 
treatment or distribution losses. 
The MDD is the maximum water demand that can be expected from the community on any given day. 
Like ADD, it can be determined based on historical water use data. Most historical records will show 
changing water usage patterns over the course of each year. The MDD value should accurately represent 
the demand during these peak demand periods. Care must be taken to avoid choosing an MDD value that 
is associated with a unique, not to be repeated event such as a major main break or fire event. If 
representative water use data is not available, peaking factors can be used to predict the MDD. As shown 
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in Equation 2.1, the measured or assumed ADD is multiplied by a daily peaking factor (fd) that can range 
from 1.5 to 4.0 and is based upon the size and characteristics of the community being analyzed. 
 
MDD = fd×ADD ..................................................................................................................................4.1 
  
Smaller communities are assigned larger peaking factors because they are expected to have higher 
levels of flow variation due to the higher potential impact of individual events (ex. lawn watering, car 
washing) on the overall demand placed on the water distribution system. Over the years, MDD peaking 
factors have been developed by industry professionals and academics to allow engineers and utilities to 
predict system demands in the absence of reliable historical water use data. Peaking factors for 
populations ranging from 30 to 150,000 people are provided in the MOE, NL, and AC guidelines. These 
have been developed empirically over time based on observation and analysis made by engineers and 
utilities of existing water treatment and distribution systems.  
German researchers have developed equations that can be used to determine specific peaking factors 
that can be solved for any given population. A number of these have been summarized by Diao et. al. 
(2010). For example, according to Mutschmann and Stimmelmyer (2007), Equation 4.2 can be used to 
 
 
fd = -0.1591( lnP)+3.5488 ......................................................................................................................4 .2 
 
Thus, the peaking factor is entirely dependent on the population (P). This equation was originally 
presented in design guidelines published by the German Technical and Scientific Association for Gas and 
Water (DVGW) in 2004. Equation 4.3 was further refined for the 2007 version of the guidelines to 
provide a more accurate prediction of the daily peaking factor that can be expected for different 
populations: 
 
fd = 3.9(P-0.0752) .............................................................................................................. ....................4.3 
 
The peaking factors obtained using the equations provided by German researchers and government 
documents more or less match those available in the MOE design guidelines for populations above 1,000. 
When smaller populations are considered, however, the peaking factors derived from the German 
equations underestimate the variation in demand. This may reflect the fact that they are generally only 
used for demand forecasting in communities with more than 500 people. The choice of peaking factor can 
impact water age and energy consumption. If the peaking factor is too low, the system will use more 
energy during periods of high demand. If the chosen peaking factor is too large, however, water age can 
increase during periods of low demand (Diao et al., 2010). The presence of industrial, commercial, and 
institutional water demands must also be considered, particularly in smaller communities, as they may 
impact demand only sporadically. This can lead to a need for water at volumes above that predicted using 
population-based peaking factors. 
5. Projecting future water demands 
Communities inevitably change over time and many of these changes will impact the total quantity of 
water consumed. For example, the population of the town may increase or decrease depending on birth 
rates, death rates, immigration, and emigration. The percentage of the total demand represented by 
residential, industrial, institutional, and commercial users may change as services are added or removed 
from the community.  
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Proper infrastructure planning requires that engineers, planners, and utilities have reasonable estimates 
of the quantity of water that will be required in future years. This information is used to assess source 
water development options, size water treatment, storage, and distribution systems, and to establish 
appropriate water rates for users. The accuracy of water demand projections depends on the availability of 
reliable population and water use data as well as an understanding of the distribution of different types of 
users within the community. In communities with limited data availability, a per capita method is used to 
calculate future water demand. 
This method depends on three parameters; the ADD, the current population, and the current rate of 
population growth (this can be negative). First, the average daily per capita water use is calculated by 
dividing the ADD by the current population. Next, the anticipated future population is determined by 
repeatedly solving an equation similar to the compound interest equation using the current population and 
growth rate. The anticipated population is multiplied by the average daily per capita water demand to 
determine the anticipated future ADD. The anticipated future MDD can then be calculated by multiplying 
the anticipated future ADD by the current peaking factor. Like the peaking factors used to calculate the 
MDD, fh decrease as the population increases. This reflects the fact that as the population increases and, 
especially, diversifies, residents are less likely to follow similar schedules. This tends to flatten the 
demand curve, resulting in less obvious peaks over the course of the day. 
The predicted peak flow has practical implications for the design and operation of water treatment, 
disinfection, and distribution systems. For example, treatment systems that are designed based on peaking 
factors that are too large may add more chemical than required while those designed using inappropriately 
small peaking factors may have trouble achieving treatment and disinfection compliance objectives 
during periods of high demand. Oversized distribution systems can contribute to excessive water age, 
while undersized ones can result in increased maintenance costs and pressure losses. 
5.1. Case study of Indonesia water supply 
Complaints about performance and various other problems are increasing more and more as the 
water company PAM Jaya. Thames Water controls the water supply in the eastern part of Jakarta, and 
Suez-Ondeo runs the western part of the city. Even though there have been serious problems since the 
start of privatization, the Indonesian government is planning further privatization that will include up to 
250 state-owned water companies. 
 through closed-door negotiations instead of 
an open bidding process involving interested companies. Unusually, this is legal under the Instruction of 
the Minister of State Affairs. In fact, the government instruction was drafted so as to make the 
privatization process as smooth as possible. In mid 1995, President Soeharto instructed the Minister of 
Public Works tospeed up the process and the minister responded by allowing the companies PT Kekar 
Thames Airindo high since, in general, PDAMs in Indonesia only have 18% coverage. Unlike other 
PDAMs, PDAM Solo already has an active and critical consumer group, and complaints and expectations 
are documented and handled well. Even though there are only a few healthy PDAMs, in the future their 
operational methods and management should be taught so that other PDAMs, the government, and donors 
can learn and gain experience. The message from the healthy PDAMs should be to erase, step by step, the 
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5.2. Problem communal water supply 
An important point is that the failure of hundreds of PDAMs around Indonesia is usually due to 
enormous debts they cannot pay. In 1996, for example, PDAM Kediri owed Rp 3,25 billion to the World 
Bank and it was due to start repayments in 2001 of Rp 15 million a month for 18 years. But PDAM 
Kediri only generates Rp 70 million a month and Rp 68 million of that is used for routine operational 
costs and employee payment. With Rp 2 million left, how could they pay their debts? A further burden is 
the donation of Rp 10 million per year to 
byPDAM Kediri but wait to fail. PDAM Semarang, Papua, and many others face similar problems, which 
is why debt-based programmes should no longer be an option for making  In Table 3, 
 research in 2003 that shows the pattern of debts in PDAMs. 
The creditors are mostly international financial institutions who have agreed to give loans that are higher 
than the assets of the debtors. PDAM Tirta Nadi in Medan has assets worth of Rp 16 billion, but their 
debts are Rp 70 billion. PDAM  are worth only Rp 1,8 billion, but it has debts 
Rp 3,5 billion. Wijanto suspects that the wrong pattern is not an accident, it is intended that way so the 
PDAMs will have no bargaining power over privatisation. 
t seven years has been poor and most targets have not been 
met. Some data show 228 Reclaiming Public Water that the coverage target for 1998 was 49%, but the 
result was only 43%. This pattern continued and in 2000 only 48% coverage was achieved, far below the 
63% target. The original target in the June 1997 contract was to supply 70% of Jakarta  with continuous 
water supply by 2002. According to an employee, the coverage levels reported by the companies are 
flawed. On many occasions, the private companies have simply installed new pipes above functioning, 
older pipes but count the new pipes as an addition to the coverage level. The reality is that a lot of poor 
communities in Jakarta have not seen any improvements during the seven years of privatization.  
6. The comparison of energy consumption on water supply model  
Base on some data, water consumption will inccrease significantly equivalent with increasing 
population and ability to pay of  community. Private water supply will iccrease, however; it will give an 
impact on energy consumption too. Increasing ability to pay of community will stimulate the community 
to select the technology that more efective and efficient. Moreover, removal of subsidy will have impact 
to the energy price. Base on the calculation using Enduse Model conventional technology that consumps 
more energy will decrease gradually and simillar with the advance thecnology. Refer to the result can be 
informed the policy maker to anticipate the problem on the future. For example, the improvement on 
communal water supply. The picture show the performance of technological changing on water supply 



































Fig. 1 The technological perform on private water supply mechanism 
 
There are some PDAMs in Indonesia which are able to perform well, for example PDAM Solo. PDAM 
Solo, founded in 1929, has good financial management and is trying to conserve the environment 
surrounding the water source and neighboring community. It has a coverage level of 56% which is very 
high since, in general, PDAMs in Indonesia only have 18% coverage. Unlike other PDAMs, PDAM Solo 
already has an active and critical consumer group, and complaints and expectations are documented and 
handled well. Even though there are only a few healthy PDAMs, in the future their operational methods 
and management should be taught so that other PDAMs, the government, and donors can learn and gain 
experience. The message from the healthy PDAMs should be to erase, step by step, the understanding that 
public management of water services is doomed to failure. 
7. Conclusion 
Result the study show the calculation using Enduse Model conventional technology that consumps 
more energy will decrease gradually and simillar with the advance thecnology. Refer to the result can be 
informed the policy maker to anticipate the problem on the future. The improvement on communal water 
supply recomedded to support by some policy. Bese on literature study give information that the result 
shows the communal water supply management more effectively than private. Moreover, the government 
should prepare to design and support the mechanism by policy. 
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